
Basic Chemistry Concepts

Lecture Notes on Mole Concept

Definition of a Mole

Mole: The mole is the SI unit for the amount of substance. It is defined as the amount of substance 
containing as many elementary entities (atoms, molecules, ions, etc.) as there are atoms in exactly 
12 grams of carbon-12.
Symbol: mol

Avogadro's Number

Avogadro's Number (Nₐ): The number of atoms, molecules, or ions in one mole of a substance. It 
is approximately .
Significance: Avogadro's number allows chemists to count particles by weighing them and to 
convert between the mass of a substance and the number of particles.

Molar Mass

Definition: Molar mass is the mass of one mole of a given substance (chemical element or 
chemical compound) and is expressed in grams per mole (g/mol).
Calculation: The molar mass of a substance is calculated by summing the atomic masses of all the 
atoms in its chemical formula.

Example: For water (H₂O), the molar mass is calculated as follows:
Hydrogen (H): 2 atoms × 1.008 g/mol = 2.016 g/mol
Oxygen (O): 1 atom × 16.00 g/mol = 16.00 g/mol
Total molar mass of H₂O = 2.016 g/mol + 16.00 g/mol = 18.016 g/mol

Calculations Involving Moles

1. Converting Moles to Particles:

Formula: Number of particles = Number of moles × Avogadro's number
Example: How many molecules are in 2 moles of water (H₂O)?

Number of molecules = 2 moles ×  molecules/mol =  
molecules

2. Converting Particles to Moles:

Formula: Number of moles = Number of particles / Avogadro's number
Example: How many moles are in  molecules of water (H₂O)?

Number of moles =  molecules /  molecules/mol = 2 moles

3. Converting Moles to Mass:

Formula: Mass = Number of moles × Molar mass

6.022 × 1023

6.022 × 1023 1.2044 × 1024

1.2044 × 1024
1.2044 × 1024 6.022 × 1023
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Example: What is the mass of 2 moles of water (H₂O)?
Mass = 2 moles × 18.016 g/mol = 36.032 g

4. Converting Mass to Moles:

Formula: Number of moles = Mass / Molar mass
Example: How many moles are in 36.032 grams of water (H₂O)?

Number of moles = 36.032 g / 18.016 g/mol = 2 moles

Relationship Between Molar Mass and Molecular Mass

Molecular Mass: The sum of the atomic masses of all atoms in a molecule, usually expressed in 
atomic mass units (amu or u).

Example: Molecular mass of water (H₂O) = 18.016 u
Molar Mass: The mass of one mole of a substance, expressed in grams per mole (g/mol). It is 
numerically equal to the molecular mass but expressed in different units.

Example: Molar mass of water (H₂O) = 18.016 g/mol

Summary

Mole: Fundamental unit for the amount of substance.
Avogadro's Number: , a key constant for converting between number of particles 
and moles.
Molar Mass: Mass of one mole of a substance, crucial for converting between mass and moles.
Calculations: Involving conversions between moles, particles, and mass.
Relationship: Molar mass (g/mol) is numerically equal to molecular mass (amu) but differs in unit 
representation.

These notes provide a comprehensive overview of the mole concept, essential for understanding 
chemical quantities and stoichiometry in chemistry.

6.022 × 1023
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